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(54) PLC SYSTEM FOR HOUSEHOLD APPLIANCES AND METHOD THEREFOR 

(57) Abstract: 

PURPOSE: A PLC(Power Line Communication) 
system for household appliances and a method 
therefor are provided to reduce unnecessary 
transmission quantity in a PLC network by 
preventing that power is supplied to an external PLC 
modem when the power is not supplied to the 
household appliances. CONSTITUTION: An external 
PLC modem(100) has the first power supply 
connectord 10) and the first serial port connector 
(120). A household appliance(200) has the second 
and third power supply connectors(21 0,230) and 
the second serial port connector(220). The first serial port connectord 20) and the second serial port 
connector(220) are connected each other. The first power supply connectord 1 0) and the second power 
supply connector(210) are connected each other. The third power supply connector(230) is connected 
with the second power supply connector(21 0). The third power supply connector(230) is connected with a 
PLC network. 
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3d ai^u % g& 



a«f«fi fiJSS S^ij £6! Sii 828K>| :?*£PPPI £d?>^ OlgSIOI 

I A £ 2i« 5^ £!^d Sd A|^ 5! ^OIJ 5m *0|Q. g &gOI| 0|g *1<3d 

sai ai^s si ^aoii msg. st 38 plc ass a^ejoii aasjxi omm-a. ^sjpisi s^s 

^ soil &BISS£*I. 2I9S ac 23 S^OI *BEJO| ^SPPPt Q 0|#2| 

id§ 4«roxi smb a**s=. xtdsi ^ehi s^d ^d^oy d^ei sss ^ sp« s 

a. 

WW 

g^Ai *d, PLC sgj. ^o|. SSS^g Sd s*= 

£ 1S 131 2| PLC gl ?*2PPIfl S^dM 2gg £A|^ E3. 

£ 2fe S S2| £A|0||0!| tt[g. KC 2|&S £gJ3t 3}S?PI ?3Sg £A1E» 

£ 36 PLC 2331 7137171 £2| xm £IAIOIIt EA|» £0 . 
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£ At sgjjjf ?\37\?\ 3*% spiis #w\ £ai*i 

£ s irssi £ ai on on me. jhmjis sd H±®m m\ saie* 20. 

<£E2| ^s^^oii q«| ^521 gg> 

100 : PLC 2]SS £g| 

no : ^y|E) 

120 : AjejgJSS 
130 : 

200 : ?I*PP| 

m%oi Jt&got $t j mow &mji& 
on sj^s *d sssioj jkpppi sds*g oigmoi sde 4*8 ^ 

5rfe 7 F S7|7|g 3<^d §d Af^gj gj g»QOI| 3tt ^0|Q. 

5ie £Ot. (Ho*enetworking) H£H£ 33»d Sd (PLC; Power Line Cowmni cat ion) *}6\0\ 

m^. plc ji^oii gHi =weioi ^ s?i «Bd# a ens sg&o£iM sags =? 

^3P| fl» ^?r3SJ Sd Sid gxPr ^ffi&fAl ?l|0|g&, ^d£« (Wireless LAN) . 

(Biutooth) gd& sr*iaq g*Pr goimn ^oi flgsipfe ssoi sia. oiei^ sjoi-oi 

PLC 3U1!e?I3 £o> ojL|2} 8JE|y! MU\± H%. q*IS S^Si!, ay ^2| AH££ §d AJdlA 

gOIOWfl □ §§ U7r3 22 q. 

PLC ArSe? ?r£PP|2| ¥t«t|A|. ?r£PPIb ^d 5**01 S^d^r SS^q. 013 

e m& ^*i2i ijaisAi plc snoj yej Aigsju sjq. plc ase ?r£PPi£r2j oigmoix &boii 
itfe* 33 mssiifr 2is§o£ u^fedi. uisss 7rS?Piuion v,m\t sisss ?r£PP! 21 

¥0j| ?|X|o^l SQ. PLC ag3r ?r£PPIfc S£f*!2£ Aieia(Serial) gd Q|0|q* A|S £ 

LH^ 2giS ?r*PPimOll ?ixJSr2£ £SS gxISPl W g£2| 3#Sr*l o1X| fiU. 5E£ 

?1£PP|2| 3S# 0|§W 4= 2ioog g £ o, ^| sioi £ S^tm 4^ SSOj 01 

P. 

1-eHOIIb MISS PLC S@JO| CH¥^0|£Joq. Sie §0i 2)SS PLC SSO| A« SOI AH?JE|3 

^ PLC HStr UiSg PLC a^OII HiS^Of 01 ^ 7 r X|Il ^. 21§g SiiS ?r^^P| 

% ara. see? si&s hsb oia ?H2i es x\m%% urn. 2ioi qioi&i^i ^4*dAioii£ 2321 sms 
xj^ ^eim ❖ 2iq. 5 is 2i§g ess] xi ai gsi m §i a sioig uqy 3.^. si^s eae 

^-romu ?\K Sife Sew. 7IS?PI«2| AIOIOII ^XH d^gei t»H^|0|U(Har>dshakino) 



as xiAie 


21 0| 


AA (auto answer) 


ES0I 2B*2fe SSfOJI ms« ^«Pr £l2Jqfe HA|£Af, gd H^3S ^ 
AJ S^Sfe SSrM ^B]^ SbPr Eiaq^l ?rS^q. 


CD (carrier detect) 


01318 ?rS^PI£r 2301 Ai£^ £!X|&°Dl. ^{e|0i S^Oj ^asiglPb ?\ 
Bj^iq. yof, - ojm gspf ^d£IS9. CDfe ^Aj^og gc»g $ °19.0\. 01^ 
? F X! fi 4:011 am q^ei SrXj^ 5| Q^0| SCH^ ^£ 


HS (high speed) 


?1A1 £i°g. 2@!0| S«HS 0||OjE|# ^«Pr SISlQfe 2|DJ0iq. 


MR (node* ready) 


a^joi arO|EI€ ^^d^ ^UPr £l2*qfe 2|D|0|q. 


OH (off hook) 


?l« £1^2. Sid 01 7fg ^Efleife 5J§ 2|0|&P. 


HO (receive data) 


SOI thro BIB. s^ot Qioiqq dM g*n £iqfe 2}D|&q. 


SO (send data) 


COI ^^eiS. £^jO| Qioiqq d2i £fqfe ^is s|0|*rq. 


TR (terminal ready) 


5t|7H 2122, ?r£PPl2l ^d H^a^oi S^^£jsqb 311 2|0|£q. y«f 2H 



< fi 1> 2\%® PIC 23121 X| AIM 



se. 2is§ ess L8§i esoi Hi»rd ^^i §y gei *me ^ * sihhs. 2^121 se 

b 2jae«0|£ £}2jA|0li a^pi ^ois r q. 

&P|^ 01S §011 £ 71^21 PLC 2«|g ?rd?P|2| ggd3lfe g£2] 
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i opierq. 

£ 1& ^ejjoj sj^g ac eg % 7}d?Pi2i d^d^si aAi»» 3*oiq. £ ioiim sb # 
oi. ?}g:?pi£si d@ 5301 geisi aus eimoi sesjb spoils *i¥ d^d4 33 sasoi a 
b ass ase oidsi 7\±m goi s^d sd§ %s=w. 01 b d^d sdsjoii 

Afsi SdU£ S7}A|?lb aeJOl m 4= 2iq. 7}d7|7|0llb SSI 5301 ^uni & 

moi asoiiet ggi 5301 §&sb ?mj\J\£ ess smoi *d2i #EHg d^d z&mi 

4 atai 01 ^ai MSfi^ sd^si s?m sawo! a^d sassi 7}§ais 4 2* 

q. 

01011. 2J§3 PLC 2^18 ?fd?PI2l 22! 5^01 gBSIS PLC 2g|2| §*}g §BA|7|7m 5Eb 

2J3S 2^101 7}d7|7|£¥E1 ^SJSICH 2|&9 2S2J §*f0| SBSJb 0|« d^ld S 

asss grass* saasj sam sow mb 7i£3 arae ewi ssq- 

* 5IS2| 2I&S PLC 2^01 7}Xlb 33g 2¥ MISS PLC agJS} geH2| 2|gg PLC 

egg asi- 4 sife 2i&g plc a^3} jisjpi zjsi Aii^b fl/i«taxi e 

p. 

S i*g2] 7}37|7|2| 5301 §BSb 3¥ PLC H92| SS 532 §B£JE^ ©|0l 

d?id SdSJ0||Ai2| Hfit? S^gre &&Al?lb 340iq. 

* ^gsi q^ 21 &g plc 2gsi 53oi xje+eoi jkpppi q oi^°j gd§ *m*m 

a 901. 7rd7PPf aasi 6rEB« a^d stisrai a^si 4 22* aaoiq. 

s gj^oii tt[^3. ac a^jai ?»£!7Pig atweMi. §d^4 s^sfoi g^^f s^ig 
?(37pis Sd Ai^sou giofAt . plc agg- «n ssi5Sg ?mq^ «n sd 
5§ s»«u. «i2 sj w ssi«§ ?i^q2f xji2 §d s§ ?meis 5S 

«n sd sm ^yiqsj xj|2 sd s§ ?mq^ Ats awa. ^^i «n asseg ?i 
y|qs[ M2 d^5^§ ?iy{q?f AfS S^oi. m\ m S35^ ?i^qb ^1 m 3^53g 

5!7|7|g S^d ^d A|il0| fll5aq- 

g £ pM oj^oi! tt}§g, mai 5 § ?m&12i d9 53g ?1^iq^ PLC E^U 7f 

d7|7|l Ol^ofOj d^d Sd&OB a^*PI flff ^d7|7|§ d^d ^d ^SOU SiOiAt, PLC 2% 

2j *d 211 7»d7|7|2| Sd 5i gBIS IB, PLC 2^01 dS 

1 ^ A JA|?lb 97MSK PLC a^!0| ^71 £33 dS^ ^7| PLC a^5| dgl 53g ^1^1 
01 7>d7|7|Q|| d^mb 97II2I. #7| 7fd7|7|7f &7| ±S3 d^# d^d gdEJOfl d^ 

b B^jsi, ^7i d^d ^d^oi ^7i plc agassj §di s^mb "9°^ 

sib 7jd7i7i^ d^d id gf^oi «i5@q. 

oim. ass ssmo!. ^ ^921 ojS5|5? ^ajoiioii cas 7fd7i7is d^d ^d ai ±m si 
on ^>MI o| gstiq. 

a 2b ^ ^ssi ujsaie ^ajoiioii ojei. plc si&s ag|5t 7fd^PI etei 22 =?si aAit? *oiq. 

£ 20HAI Sb »J2| £0|, PLC 2|§3 29(100)3* 7*d7|7| (200) b d@!SSS ?mq(110. 210)2} A|S| 
gfi§ 5M4.EK120. 220)1 Smoj Aj^ g^SQ. 7Jd?Plb d^d SdM ^13 flff dS 

71^ El (230)1 ^7fS S^m^I 2i3. d^^eS ?iy|q(210)2| dS!S3S 7i^!q(230)b dS 

53¥(240)g *moi Ats SUSq. a qg ^iaioii^ d^53S 7i«!q(2io)7f dSS^S ^yjq 
(230) oil 2js an 42 2iM 3loiq. dS5^§ Tj^eib Eo| ?mmM Afgsib ac Tmqsj 

SEH^ 7^ 4 SiQ. 

ci}b*ai. plc as(too)g sig d^doii s^sjb mdoii 7fd^Pi2i dssss 7mq(230)# ^moj a 

^ai^ Q^SJDI, PLC 2g|0| 7fd7|7}# *5KH d^d2S¥q dS§ §0! ^012| Algdf 

Til SC*. S©. 7*d^PI(200)b AIEISSM 7j^|q(120. 220)* imoi aC 221(100)3} d^d Sd«l 

gag qioiEi* Ajs ^a ^7l| sq. 

a 2011 aAiti ^aioiioii aisg, pa 21&9 2^^ gasj d§! 810| 7}d7|7(2| ssdl sie«PI «fl^on 
mss as si aqs 7^ 4 &q. ^. d^das^Ei 7fd7i 71(200)011 ch© d§! 5^oi 

£13 tt}B}Ai PLC S3 000) HI dS 532 x}£E12£. 2gj0| ^^a|o S §w^o| gd^0{| MgH^f § 

d^^ &^Ai7ib 5»M ^xiir 4 2iq. 

a 3g PLC 2IS3 233} 71S7I7I ^21 ^2 ¥3S0|| Of© OB ^A|0||g 2A)© 2l0|q. PLC 2j^ 2 
^3} ?}d7|7|g S^A|7|b dSS3S Pi^BKIIO. 210)2} A|£Jg5M ^^{£1(120 . 220) b 2}4 gf^ 
^og 4 o[Q. 5iyiq( B ale connector)b ffl(p«n)M 7}X|3 2i2 0|^© B^OH 0|^6}01 ^ 

^yiqCisale connector) b Y9§ 7}XU 2i0|. =I0| ?S0fl ^ ^gj£ja* »HS*I 21 3^13} 7}d 
71717} g0|i5}7l! AiS 4 2iq- 

a 3 Oi! Alb PLC 2^|0t| 9013 4 ?jy!q(110, 120)2} 71d7|7|0|| 9 ?1^q(210 . 220) gE|j£J 

^Ajai* 2A|su 2iHU. qg §e«2| sua gaibxi ?l^a^ ^b ss^oiitii A}gmq. 

2^21 an\ si gaaioia zmMij ab otpixi ^b a^s emoi plc 2^1(100)01 7}d7i7i 
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(200) £¥3 £2|Elb 3?. 7*3?Plfe 23 §^0| tfXISJOi §*t*Me» PLC £*}£ dS 2 

gO| ^BSjOf £*fs r X| SfPII @q. 0|3£ 3¥0||E. 2J3S PLC £g£ ?r£PPI£¥&|2| 

oj^oj 7K97PPI PLC £d0| 33d Sd^OB fiTSHSJM ttflfifil Sd3 

£10|0| Bp. 0|g ?|SHAlb PLC SS!0| 2|£PPI£¥P g£|§|£ #XJ*rb S?A| , 0|g»ff « 

6»ss ssg3s *\m mm s^d sdgfoii d^&i ^ siow bo. 

£ 32| £JA|OflO||Aib ?mP2r AfBlgfie *1«*Ep* ?|2| g|5{d£0|| Ug*«l «Hg£|0| 013. 

?jy|ei£2j asj S oi2| ?92| #oi£ &B|«U sip. si. ?mP(ll0)S| e £0|§ Aiejgi 

5§ ^y|Ei(i20)2i s sjoimp p a Til »m. sec* sasas ^«iei(2u»si &oi~ aipsse 

^3(220)21 ?g £0|£P 3^| B2£*l. PLC £3(100)01 7fS?PI(120)£¥EI ¥£JM H SS^gg 

*y|E}2| gei aim AiBigateo, ^ ^ 9q 

£ 4b £ 30|| EA|» ?mE1§^2| a* ft MP £MI|8| £A|«f3 SIP. £ 40HAI £b H r 2* #0|. 

4= ?1«IP2| sol gj ?ia|ps| ?9o« ggsi 4TQSSSJN ^3 © »o| £2oj 45 s^sjOi a 

s M, ^ ^yjEisj 5] #oi £b ?iy|Ei2i son • §^ uorpa ssi^-p. oi a^oii 

&0|Aj. ^«}E1(110. 210)21 ffl 2101 g| ?9 £!0|g A|B|S!2S ?|a|E|(120 . 220)2} 3 £0| 

sy aioisp 3711 sasss mm 21 01 (dim AiEigxm sm^ei^ 3^ #01 

(d2)MP ST 4= 2PI 9P- 

£ 3 ^ £ 42| ?£0lf PSS, PLC Sg|0| ?I8?PI£¥E] OH. gOp| 38 A|fi|g5S ?j!4| 

EH120. 22op> eiAi seieu. asisas ?mp(iio, 2iop r pgoii seiap. oiae? »ei aim * 

OIS 0|gol3 ?}SPPIS| 5*1 #EH£ S^d SdSfOII d ^51 g.g ^ SIP. 

5. AieigS^ ^y|Ej(120. 220)^ ^2|£|3 SSggS ?|H|p(110. 210)71 ge|£|7| S2| Aiy g 
^051. AlSJg SM(120)0|| 23EI0I {§A|¥(130)?J A|pg 5M2| ^B|§ 0|5iS &X| 

S 01^1 7H37PW 2§£I0| 2ife SaggS ?|a|PC110, 210) g «|0t *M D J2£ ^ 

a« ap. 

S^2S ^ ^a!P2j «e| AIM xFOPJ OH^ SP^ Cfl. 4SSt& gi^AJOIISAf dtAl¥(130) 

c >ys:2i a^g eiBi^e «fAia Ai§«fot *!^*i 4 sip. 

£ WS2j ^A|0||SA1. A|5J23^£Af RS232C(EIA/TI A232C)?| A|g^ 2iP- PLC 23(100) 

0| ^g3|7|(200)£YE| Sell EH. RS232C S^£] S^0| £|DJ. ^)A|¥(130)fe RS232C2J ffll g 

OIIM 0TR(Oate Terminal Ready)»l3f DSR(Date Set Ready)S«2| gas| ^X|S|0| 0|g S^^i * 

t!90U 4- ffl« 9P- 

£ 5^ 9| fit ttffifllS! PLC ££! a ^S?p|2| L||¥ =?S«IP. £ £32| Uhfiret! ^JAIOII 

Oil OJ^ *W 7I37I7IS 5!^^ Sd A|^^2| SJai ^2* £A|*» 2J0|p. 

£ 50IIA1 £A|*T a|-£f #01. PLC £|&S £^(100)8 SIS (140). Q 5^¥(150). ^ 9 

El SIS(IBO). A|2ia S!EHH0I±¥<170>. fiS S|£(1B0)« S»*|3 21P. 

^I^g S|S(140)fe Qglgeg ?ja|P(110)g SSHAI §Oi£b d^2| «^H|S ^&5|3. 3HE 1 

SJS2J ££fg a^S @ OIUBI SELDOM 9fi£ dS« ^a»PI 9ISI SISOIP. ^jgg S|S 
(140)1 S^eJ d^b S2| Sg»PI AS S SS! §^¥(150)2^ 1^ §y gp S|S(160)£ U^pj 

OI £J^@P. 

a aia §^¥(iso)b sis(i40)^¥Ei2i sa^ oig$ioi ac aasi =?§ai?pi ns. 

p o^OlUlb SJ^SAl. dll ^01 12V. 5V. 3.3V2| S^M xf2)|C«S ^^5^1 SP. g^- ^ ^ 

El SJ^(1B0)b ^ S|^2| §E1 S|£S S&«lb«. §^ SISb S|£(140)£¥E| £J2 

a m¥^¥Ei sd^ss s^Eib d« eae aisiwi e^Ai?u. sisb 5d^°£ a 

&£|b 9£ d^2| £0|5 WITiofb SIE-m §5>g 4«^P. A|e|tt Sd ejEU«01±¥(170)b g 
as §y S|£(160)£¥P2| AISS 5{g 5d tiS£ e»A|?PIP Sb A|e|g 5M£¥E|2j d^M 
TTKTranslstor Transistor Logic) ail£ ^^Aj^lb ^«&P. 

£ 52| ?20l| psg, /l!A|¥(130)7r Ajeiffl MM ?mp(120. 220)2) ^£|g ^A|S}3. 0|e|2J ^X| d 

§Ei SJSO60). si^(i40). ssses ?iaiP(no). s^s^s ?iaip(2io). 
^yjp(230)# ?wm s^d Sd^ss s&^p. gJ^AioueAi. as sis(iB0)fe Hgoi 

7PI£¥P S*0i*| P^ OH. ^i^lP ¥bO||A1 Stt^Srb #2| £2}£ ejS r O| SOI ^ 

£lb &AJ5PI ?|^0| ^7 r ^ ^ flP. 0| MS SISb ^BHA|E1. §og ^ 

0P|A|2| A?|*lb USBP IEEE 1394011 A}g£Jb SB| ^$|xl2| 4S&P- 

^1 d« SSfOt PLC £g5>J §5f gfe^- 2^ g|g Sd^e PLC 2g££ Cj 0|^2| «| 

oiei^i s^£ix| &£5? SdS geAlH^SJiM. Mflff Sd^si gtgjg ^xismi SP. 

«TM Hr2r #0| g ^gOH pg g^tf *d AJ^SOH Cfspj, PLC SaO! 7 r S7P| 2|¥0ll ^^|£|0| ?| 
B7PI m¥<MI ^^I^M »3A|3|X| »3. £^|2| i^£H w 4=A|^ ^pj^ 4 oi q 

e©. s arson pg ai^d 5d Ai^««oii pas. £§J2| &x\ gi soi*w sip. 

53. £ tt@<* P^ ^!^d 5d Al^tl §y &ao| msg, ?|S^p|2| 3@5^0| gy§££ ojorOi 

Btessib s^d Sd^oiiAisi *sat» g?i^ a^os ^ai^ 4= 2iPb s^i g# 4 

SIP. 

SS. & ^3 OH PE S^d 5d AJa^J g| ffj^et. PLC 2&'Q| 7 r S7P|S¥E1 &e|£|0f 7fd7| 

?i2i s^d 5doi g&sib ^©e a^d sdsoii d^i s&sr 4 aiPb ?i^ ssi# «s 4- si 
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Q. 

aii gag S 3jg oissk* d^d SdSJ«i a^ar ❖ 21 b ci€ ag yg^uoii d§t 
§ «Hs 1 Hi ! ? sill m a r* a* 20m. se. g a/idoMfc si#s asa 7 

32 5B?| ofy UK. US8 IEEE1394 §21 *d =?3E0||5E £ £S2| 7|£*| *#0| 3§ 

!*Ka jwb. jmssi seiioh ma* q»» a* 2101* 3211* * 201 a. or ap a 

m 4 212 3»0|q. 



1 

plc saa 7IS7I7I* serarQAi. a^d 8d»j* a^etoi d^d sds ^s^fe 7*37i7ig s^d 

Id AJ^Oil 2»0i/d, 

PLC Sgg Xfl1 d353S 71^32* WH Sd 31 TJ^q^ HS»U. 

sj\ s? «|3 dss^s 7i^em m §d s§ Tf^qg M&m:s. 

#71 XIII £d M E 7mq2» #71 Xl!2 Sd 5i 7^q?> >M£ S^SU. #71 W 5io«§ 7i^E|2[ 
2| gggia. #7| m dSISSS ^Elfe S^d Sd^Ofl S^SIb 3!S otfe 7[d7|7| 

§ d^d Sd >M — ^ • 




*g ^S2S 7t97|7|g d^d Sd 
3 

^M^Ojl oiOlAi. #?l PLC aSB. ^71 ^11 Sd Sm ?}^7f ^71 «|2 ^d S£ 7]a|Ei£smN gejSj 

^j3^0|| oiOjAi, ^71 illAj^b ^7| A|2t ^7J JJ|1 23^59 TjajEiM ^^01 d^d ^d 

m\ S&^fe ^JH£ Sfb 7fd7|7|g d^d ^d Al^il. 

5 

«|3^0|| fiiOt/H. #71 Sd 5§ 7|^&tb RS232C H^Oij Sd Tl^iqOU. #71 #7) 

RS232C gd 5E 7iy|E|^ S!^ OTR, OSR njoj ^o^oj ^x|5^ %g 8|fe 7fd 
7|7|§ d^d ^d Aj^H. 

6 

7|d7l7|0|| ^^^01 d^d ^d# PLC fig|0l| 2iOlA|. 

#7| PLC Sag #7| ?td7|7|2* S^fe dS T^qS* *d TWIS 

#71 see 71«!q §U #71 si Tiajq^ g|^d#oil U&si #?l 

^yjEjS, ^oi7f #7| ld§ 5§ 7m»q21 2^ iJOl^q E -S£S 5fb PLC £3. 
7 

*a| S e ^y<E1£l 7ia|E1t T>H|ff aC 7^71711 OlS^Ot d^d ^d^Oli 

S^oPl 9|& 7td7|71g d^d Sd 2i0|A|. 

#71 PLC aS 2| ^yjE|7^ #7| 7fd7l7|2| Sd 2^ Tl^q^^q a. #?1 PLC 

0| ^#S| dSg ^^A|7!b BTil; 

#71 PLC SS0) #7| ^21 dSP #7| PLC SS2| dS 23§ Tl^qS 5^0| #71 ^^^UIOJl dg 

#7S 7Jd7|7[7f #7| ±^2i d^# #7| d^d SdStfM d&^fe B7||: 
#7! d^d Sd^OJ #7| PLC aS°^2| §dg ^BA|7|fe 9^1 
jg SSf*ffe 5fM olb ^td?|7|g d^d Sd £2. 
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